Signals and receptors for the nuclear transport of TFIIIA in Xenopus oocytes.
The transcription factor IIIA (TFIIIA) is a zinc finger protein that binds to both 5S genes and 5S ribosomal RNA. In Xenopus oocytes it is predominantly associated with 5S rRNA and retained as storage particle (7S RNP) in the cytoplasm. In this study, we have mapped the nuclear localization signal (NLS) activity in TFIIIA both in vivo and in vitro. Two independent nuclear import signals localize to the zinc finger region of TFIIIA, which is in direct contact with 5S rRNA in the context of the 7S RNP. A systematic analysis of importin alpha variants in Xenopus reveals that only importin alpha1 and importin alpha2 are expressed in a pattern similar to TFIIIA during Xenopus embryogenesis; the same two import adaptors interact specifically with TFIIIA in vitro. On the basis of these and our previous findings, we therefore propose that the massive amounts of TFIIIA which are produced in early stages of oogenesis are imported into the nucleus via interaction with importin alpha1 and alpha2. TFIIIA-induced synthesis of 5S rRNA then allows for the formation and nuclear export of the 7S RNP; the 7S RNP is retained in the cytoplasm due to NLS masking via 5S rRNA binding.